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(54) Title: CERTAIN 3-SUBSTITUTED 2-ALKYL BENZOFURAN DERIVATIVES 





(57) Abstract 

The disclosure relates to compounds of formula (I) and pharmaceutically acceptable addition salts thereof wherein 
Ri represents hydrogen, Rj represents a group having the formula -OR 2 in which R 2 is a lower alkyl group or an aryl 
group, or R[ represents a group having formula (II), in which R 3 is hydrogen, a lower alkyl group, or an aryl group, wher- 
ein R 4 is a saturated lower alkyl group containing 1 to 6 carbon atoms, wherein R5 is either hydrogen or methyl, wherein 
NR 6 is a group selected from the class consisting of amino, lower mono and diaikylamino, piperidino, pyrrolidono, and 
morpholino groups and wherein Yj and Y 2 are identical and are hydrogen or a halogen. Compounds in accordance with 
the invention are useful as vasodilators and as antiarrhythmic agents. 
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CERTAIN 3-SUBSTITUTED 2-ALKYL BENZOFURAN DERIVATIVES 
Technical Field 

The invention relates to compounds having 
pharmacological activity and more particularly relates to 
5 novel pharmacologically active 3-substi tuted 2-alkyl 
benzofuran derivatives, and methods for their preparation. 
Background Art 

Compounds as disclosed herein are not known to 
exist in the prior art- Ketones used in the synthesis of 
10 certain of the claimed compounds are disclosed in U.S. 
Patent 3,248,401. 
Disclosure of the Invention 

Compounds in accordance with the invention are 
represented by the general formula: 

15 



20 




I 



25 and pharmaceutical ly acceptable addition salts thereof 
wherein R^ represents hydrogen, R-^ represents a group 
having the formula -OR 2 in which R 2 is a lower alkyl group 
or an 
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•ryl group, or R, represents a group having the formula 

-0-J-R3 in which R 3 is hydrogen, a lower alkyl group, or an 
aryl group, wherein R 4 is a lower alkyl group containing 1 
■to 6. carbon atoms.- wherein R 5 is either -hydrogen or methyl, 
wherein m 6 is a group selected from the class consisting 

llrra^' ^ dlft1 ^ 1 *^^ PiP*ridino, 

pyrrolidine, and morpholino groups and wherein y, and Y, 
are identical and are .hydrogen or a halogen. 

The term "lower alkyl- as- used in this written 
description of the invention is intended, unless further 
defined, to designate a straight-chain," branched aliphatic 
hydrocarbon group containing between 1 to 18 carbon atoms, 

15 IT* m fc t hYl ;.; thy1 ' t«ti.ry butyl, cyclohexyl, 

15 and the like. .* ryl . refers to subs t i t u t ed or 
unsubstituted aromatic hydrocarbon groups, e.g. phenyl, 
napht hyl/ ben2yl/ and fche 1Ue< „ LQwer mono ^ 

dialkylami-no- refers to amino groups with one or two 
straight-chain, branched aliphatic hydrocarbon groups 
containing 1 - _ 6 carbon atoms> when fcwo ^ 

present, they may be the same or different. Examples are 
methylamino, dimethylamino, ethylamino, diethylamino, n- 
propylamino, isopropylamino, and the like. Halogen, unless 
further defined, is intended to refer to fluorine, 
chlorine, bromine, and iodine. 

Compounds in accordance with the invention are 
useful as vasodialators and as antiar rythmic agents. 
Preferred for this purpose are compounds of the Formula I 
above wherein R x is hydrogen or -or 2 with R 2 being a lower 
alkyl group containing between 1 and 6 carbon atoms, or R, 
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25 



30 



is 
0 
IJ 



-O C-R 3 with R 3 being hydrogen, or a lower alkyl group 
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containing between 1 and 6 carbon atoms, R 4 is butyl, R 5 is 

hydrogen, NR 6 is amino or lower mono and dial ky lamino and 

Yi and Y 2 are identical and are hydrogen, bormine or 

iodine. Most preferably, is hydrogen or -OR 2 with R 2 

5 being a lower alkyl group containing between 1 and 4 carbon 

atoms, or R^ is 
0 
\\ 

-0-C-R3 with R 3 being hydrogen or a lower alkyl group 

containing 1 to 4 carbon atoms, R 4 is n-butyl f R 5 is 
10 hydrogen, NRg is amino, ethylamino or diethylamino and Y^- 

and Y 2 are either both hydrogen or both iodine. 

Best Mode of Carrying Out the Invention 

The novel compounds of Formula I above are 

advantageously prepared by way of an alcohol intermediate 
15 which is produced by reducing a ketone of the formula: 



20 




II 



OCH CH^NRr 

i I 
Y 2 R 5 



with R 4 , R 5 , NR 6 , and Y x and Y 2 as defined for Formula I. 
Formula II ketones are known and procedures for their 
synthesis are described in U.S. Patent No. 3,248,401, the 
disclosure of which is incorporated by reference. To 
30 produce compounds according to Formula I wherein Y 1 and Y 2 
are identical halogens, reduction of the compounds of 



WO88/07996 



PCT/US88/01060 



- A- 



conditions whxch reduce the ketone group to the alcohol 
without otherwise affecting the JLL. M • 
syst era employing sodium borohydride in a tetrahydrof ur an ! 

"?^^^J}**A&-*- •BBTpxi.^iy o,c produces 

bigh yields of the alcohol represented by Formula in- 
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III 



20 



25 



To prepare compounds of the invention wherein y, 
and Y 2 are both hydrogen, the ketones of the Formula u 
wherein ^ an d y 2 are both hydrogen are similarly reduced 
to produce the alcohol intermediate shown in Formula IV 
Alternately, reduction of Formula n compounds wherein y' 
and Y 2 are both halogens employing a reduction system which 
reduces the ketone group to the alcohol while also 
dehalogenating the benzene ring produces Formula iv 
alcohols. sodium borohydride in methanol in the presence 
of a P dCl 2 catalyst at 20-C is a preferred reduction system 
to achieve both reduction and dehalogenation. 



30 




OCH CH. 
*5 



IV 
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Compounds of Formula I wherein R x is hydrogen are 
produced from the intermediates of Formulas ill and IV by 
further reduction of the alcohol group. Compounds of 
Formula in (halogenated) or IV (dehal ogenated) , when 
5 reacted in a suitable solvent as 0°c with sodium 
borohydride in trif 1 uoroacetic acid prod uce- compounds of 
Formulas V and VI, respectively. 

10 



15 



20 




*5 



I'D 



30 The alcohols of Formulas III and IV are also 

employed as intermediates to produce compounds wherein R-v 
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is -OR 2 and R 2 is alkyl or aryl. a Williamson synthesis 
whereby the alcohols of Formula Hi or VI are converted to 
the corresponding alkoxide and reacted with an alkyl or 

. . aryl hal lde of . the : J?J3 a la. *2 X - is used .. to„.p reduce., t he- 

5 ethers represented by Formulas vii (halogenated) and vill 
(dehalogenated) . 



10 



x5 




VII 



OCH O^NRg 



■20 




OCH CHjNRg 
*5 



VIII 



2j 



To produce the compounds of Formula I wherein 

30 . 0 
fl 

R X is -0-C-R3, the alcohols of Formulas III and IV are 
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esterified. Acyl halides of the formula R 3 -C-X can be 
reacted with the alcohols of Formulas III or IV, 
respectively, preferably in the presence of a solvent 
capable of acting as an acid scavenger, e.g. pryridine, to 
5 produce compounds of Formulas IX (ha 1 ogenated ) or X 
(dehalogenated) , respectively: 



10 



0 




O-C-R. 



IX 



15 



0 



a 




9-0% 



20 



X 



R. 



l 5 



25 



The compounds of Formula I form acid addition salts 
30 with pharmaceutical ly acceptable acids, for example, with 
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inorganic acids, such as hydrochloric acid, hydrobromic 
acid, .ulphuctc acid and Phosphoric acid and wUh ^ 
acxds SUc a , acetic acidf fcartaric janxe 

citric. acid and toluenesulfonic acid. 

- 5 • " The compounds of the Formula I above and the 

salts thereof are useful in ****** ^ 

" useful in treating arrhythmic conditions 
and c 0 d tlons fQr which treatment wit . a . v fc 

indicated. The novel pharmaceutical^ active agents 
provided by the present invention can be administered ll 
Pharmaceutical dosage forms, internally, for example, 
parenteral^ or enterally with dosage adjusted to fit the 
exigencies of the therapeutic situation. The 
Pharmaceuticcal dosage forms are prepared by incorporating 
the active ingredient in convention*! liquid or soli , 
vehicles to thereby provide emulsions, suspensions, 
tablets,, capsules, powders and the li ke according to 
acceptable pharmaceutical practices, a wide variety of 
carriers of diluents as well as emulsifying agents, 
dispersing agents and other pharmaceutical ly acceptable 
adjuvants can be incorporated in the pharmaceutical dosage 

The following examples are offered to illustrate 
the invention and are not intended to be .limiting. 

EXAMPLE T 

Preparation of ( 2-n-butyl-3-benzof uranyl ) j4-[2- 
Cdiethylamino)ethoxyl]-3,5-diiodophenyl] methanol. 

one 1 mmole (645 mg) of the ketone C2-n-butyl- 3 - 
benzof uranyl, G - t 2- ( d i et hy 1 am i no > e t hoxy 1 ] - 3 ,5 - 
daiodophenyf] - methanone is dissolved in 3a ml of THP:„eOH 
(10:1 v/v). sodium borohydr ide ( 1.2 m.ole, 45.42 mg) is 
added to the solution and the mixture is stirred and 
maintained at a temperature of 0°c until the starting 
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material is consumed (-15 minutes). Excess borohydride is 
destroyed by the dropwise addition of water (0.5 ml). 
Volatile components are removed under reduced pressure 
< roto-evaporator). Water is added to the residue ( 10 ml) 
5 followed by the addition of methylene chloride (~10 ml)* 
The methylene chloride layer is separated form the aqueous 
phase and is dried over anydrous sodium sulfate. The 
methlyene chloride solvent is removed under reduced 
pressure and the product is purified by column 

10 chromatography (silica gel support using methylene 
chloride) and is recovered by reduced pressure evaporation 
of the methylene chloride. The yield of the product, m.p. 
106-107°c, is~ >50% of theoretical. (The m.p. of the 
hydrochloride salt is 143-145°C.) 

15 EXAMPLE II 

Preparation of ( 2-n-buty 1 -3-ben zof u ranyl ) 
( diethyl ami no ) e thoxy 1 ]-phenyf] methanol . 

One mmole (645 mg) of the ketone, ( 2-n-buty 1 -3- 
benzofuranyl) Q-[2-(diethylamino)ethoxyl ] - 3 , 5 - 

20 diiodophenyl] methanone is dissolved in 10 ml of methanol. 
Palladium dichloride (2mmole, 354 mg) is added and the 
mixture is agitated to suspend the palladium dichloride. 
The temperature of the mixture is adjusted to 20°C. Sodium 
borohydride (10 mmole, 379 mg) is added and stirring is 

25 continued until reaction is complete (~1 hour). The 
palladium dichlori'de is removed by filtration and water is 
added to the filtrate. An ether extraction is performed 
and the product is removed fro the ether phase by 
evaporation under reduced pressure. The produce is 

30 purified by chromatography (silica gel using methylene 
chloride) and results in >50% yield of the product, m.p. 
203°C (decomposes). 



1 o- 



PCT/US88/01060 



EXAMPLE III 

. Preparation of (2-n-buty 1 -3-benzof ur any 1 ) |l-[2- 
(diethylam'ino)ethoxyll-3 # 5-diiodophenylJ methane. 

One mmole {647 mg) of the alcohol as prepared in 
EXAMPLE I is dissolved in methylene chloride (5 ml). 
5 Sodium borohydr ide . (38 mg, 10 mmole) added to 10 ml of 
trif luoroacetic acid and the mixture is cooled to 0°C. The 
methylene chloride solution is added slowly to the 
trif luoacetic acid solution and the mixture stirred for 30 
minutes at 0°c, Excess borohydride is destroyed by the 

10 dropwise- addition of water (0.5 ml). Volatile components 
are removed under reduced pressure { ro to-evaporator ) . 
Water is added to the residue (25 ml) followed by the 
addition of methylene, chloride (25 ml). The methylene 
chloride layer is separated, washed twice with 25 ml of 5% 

15 aqueous sodium hydroxide and 25 ml of water- The methylene 
chloride solution is dried over sodium sulphate and then 
passed through a short W5 cm) basic alumina column. 
Evaporation of the solvent yields the product, m.p. 80- 
81°C, in >70% yield. (The m.p. of the hydrochloride salt 

20 is 119-121°C.) 

EXAMPLE IV 

Preparation of methoxy ( 2-n-butyl-3-benzof uranyl) 
[~4- [ 2- ( diethylamino ) et hoxy 1 ] -3 , 5-d i iodophenyl]. methane . 

One mmole (647 mg) of the alcohol as prepared in 
25 EXAMPLE I is dissolved in 10 ml of THE. The solution is 
cooled to -78°C and lithium diisopropylamide in cyclohexane 
.(1.1 mmole, 0.73 ml of a 1.5 M solution) is slowly added. 
Methyl iodide (1.2 mmole, 0.17 g) is added and the mixture 
permitted to warm to room temperature (^30 minutes). The 
30 volatile components are removed under reduced pressure 
(roto-evaporator) and the residue is dissolved in methylene 
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chloride. The methylene chloride solution is dried over 
anhydrous sodium sulfate and is purified by passing the 
solution through silica gel column as in EXAMPLE I. The 
product, m.p. 96-98°C, is obtained upon evaporation of the 
5 solvent in a theoretical yield of >90%. 

EXAMPLE V 

Preparation of { 2-n-buty 1 -3-ben zof ur any 1 ) [\-[2- 
( d iethylamino ) ethoxyl ] -3 , 5-diiodophenyl] methyl pivalate. 

10 One mmole (647 mg) of the alcohol as prepared in 

example I is dissolved in pyridine (4 ml). Excess pivaloyl 
chloride (5 mmole f 605 mg) is added to the pyridine 
solution and the mixture heated to 65°C until the starting 
alcohol is completely consumed (approximately 12 hours). 

15 Volatile materials are removed under reduced pressure 
(roto-evaporator ) . The residue is dissolved in methylene 
chloride and the methylene chloride solution washed twice 
with 25 ml of 5% aqueous sodium hydroxide and once with 25 
ml of water. The methylene chloride solution is dried over 

20 sodium sulfate and then passed through a short H5 cm) 
basic alumina column. Evaporation of the solvent yields 
the product in >90% yield. (The m.p. of the hydrochloride 
salt is 108-110°C.) 
Indus tr ial Applicability 

25 Compounds in accordance with the invention are 

useful as vasodialators and as antiarrhythmic agents- 
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THE CLAIMS : . 

1- A compound of the formula: 




and pharmaceutical ly acceptable addition salts thereof 

wherein Rj_ is selected from the class consisting of 

15 hydrogen, a group having the formula -OR 2 in which R 2 is 

a lower alkyl .group or an aryl group consisting of phenyl, 

napthyl, benzyl and substituted derivatives thereof , and a 

0 
II 

group having the formula -0-C-R3 in which R 3 is hydrogen, a 
20 lower alkyl group,, or an aryl group, consisting of phenyl, 
napthyl, benzyl and substituted derivatives thereof wherein 
R 4 is a lower alkyl group containing 1 to 6 carbon atoms, 
wherein R 5 is either hydrogen or methyl, wherein NR 6 is a 
group selected from the class consisting of amino, lower 
25 mono and dialkylamino r piperidino, pyrrolidine, and 
morpholino groups and wherein and Y 2 are identical and 
are selected from the class consisting of hydrogen and 
halogen. 

. 2. A compound as set forth in Claim 1 wherein R± 
is selected from the class consisting of hydrogen, a group 
having the formula -OR 2 with R 2 being a lower alkyl group 
■containing between 1 and 6 carbon atoms, and a group having 
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0 
II 

5 the formula -0-C-R3 with R 3 being hydrogen or a lower alkyl 
group containing between 1 and 6 carbon atoms, R4 is butyl/ 
R 5 is hydrogen, NR 6 is selected from the class consisting 
of amino and lower mono and dialkylamino and Y^ and Y 2 are 
identical and are selected from the class consisting of 
10 hydrogen, bromine, and iodine. 

3- A compound as set forth in Claim 1 wherein Ri 
is selected from the class consisting of hydrogen, a group- 
having the formula -OR 2 with R 2 being a lower alkyl group 
having between 1 and 4 carbon atoms, and a group having the 

S 0 
5 II 

formula -0-C-R3 with R 3 being hydrogen or a lower alkyl 
group containing 1 to 4 carbon atoms, R4 is n-butyl, R5 is 
hydrogen, NR 6 is selected from the class consisting of 
amino, ethylamino, and diethylamino, and Y^ and Y 2 are 
10 identical and are selected from the class consisting of 
hydrogen and iodine. 

4. A compound according to Claim 1 wherein said 
compound is (2-n-butyl-3-benzof uranyl )' {j* " t 2 ~ 
(diethyl amino) ethoxyl ]-3,5 diiodophenyl] methane. 

5- A compound according to Claim 1 wherein said 
compound is ( 2-n-but y 1-3-benzof uranyl ) Q-12- 
( d iethylam ino ) ethoxyl ] -phenyl] methane . 

6. A compound according to Claim 1 wherein said 
compound is methoxy ( 2-n-butyl -3-benzof urany 1 ) {j-[2- 
( diethylamino) ethoxyl ] -3 ,5-diiodophenyl] methane . 

7. A compound, according to Claim 1 wherein said 
compound is methoxy ( 2-n-butyl -3-benzof urany 1 ) /~4-[2- 
( diethylamino ) ethoxyl ] -phenyl] methane . 
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8. A compound according to Claim 1 wherein said 
compound is (2-n-butyl-3-benzof uranyl ) C 4 ~ ^ 2 - 
(diethylamino)ethoxyl ]-3 , S-diiodophenylJ methyl pivalate. 

9. A compound according to Claim 1 wherein said 
compound is • E 2 - n - but y I - 3 - ben zo fur any 1) j5~t 2 ~ 
(diethylamino)ethoxyl]-phenyl| methyl pivalate. 
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